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Title: A seed tape jpcludigpisuccessivelv arranged germi natin g imiis. 
Technicj ral Field 

S Hie invention relates to a! seed tape including successively arranged genninating 
imits^ and ^bic^ finther includes at least one earner strip as well at least one auxil- 
iaxy layer of biodegradablcj, flexible, ncm-wovra or fibn-lUce material arranged on 
said cBrrier strip, hereby jihe amdliaiy layer is locally interrupted a short distance 
along &e seed tape, and vi^ereby each genninating unit includes a mixture of granu- 

10 lated carrier and at least oi^e granulated additive and adjuvant in addition to one or 
more seeds, said mixture plus the seed(s) being kept together to £Drm at least one 
core portion in the gexininating unit, as Mnell as whereby said seed tape can be cut 
into separate germinating ^ts prior to the irrigation and/or the bedding out, said 
bore portion made of said mbLture including locally adhered fibres of one or more 

IS thermoplastic materials which form a coherent, open network for keeping the gran- 
Tiles of the mixture together. 

BadcgroundArt 

20 The term **caxtier" is here tb be construed as a material including at least one of the 
substances: granulated expanded vemdcuHte, perlite, zeolite, cellulose materials, 
such as wood fibres and sphagnum, bumed clay, rock wool or the like substances, 
^ndiereby it is possible to tfiitain a desired degree of watK conveying capacity, ion 
exchanging properties etc. 



25 



The term "additive" is heri primarily to be construed as water-absorbing materials, 
such as superabsorbing materials, ie. absorption of H2O in order to achieve a mois- 
ture bu£Eer, such as for instance superabsorbing polymers (S AP). 
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Hie expression "adjuvant" should here be understood so as to cover one or more 
substances selected among plant nutrients, plant protectants, such as pesticides, in- 
cludmg herbicides, insecticides, especially systemic insecticides, fungicides, virae, 
cultures of bacteria, culture^ of fin^gi, such as Trikodemia, fungus spores, microen* 

i 

i 

i 
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6«gicid«. ,«.Ua»seM ».»8. »*«I>«a.«»y nematodes, 
ils. =»zyc«. aoin^ r.P^'^ 

clay particles, trace elemenj.. sudh as n»l,Ma»nD. «ood fibres or «»od p.«der. 
B^elgubr. surf^ - efce, ^bslaoce. wi* a f^le efl^ <» -ta 
5 ,i«.n6,l«grc«ftofplani..«hex,»v«,ais*s»ces...av«ld.lemn»^^ 

sulated f cxnxL 

« 

the ^.j-resaion •■biod.grad*le" .««rial fa here to be cor^trued aa a -aterial ^ 
^ dlah-ei^ and/or b^ par. of me ordtoary biological fo«l *am «*» « 
10 neasmaHe period ■.hen left atone in its nalaral stale. 

TtatadIing,fse«l..p..i..«eaeBC»niberedwi.hd»p.oblemfl^ 

»d the posaibH W-™* ^ ' ,o «ft out of me »d.v.dua 

uoiis. vi. «» i.o*«s. ^* preso* a rad« dis»*v^^ 

fecause a caroM con«ol eytbe pesdcide, i»erM. »* a. Ibr inst-rce Gaocho. « 

desire<L in additiok «*a care imo-ld b. .a.™ d»t fl» n»».«>s bem^ 
^ ,„ 4. germinating ^.s .en-in in tte ir-itial lo«.i«» became to ..»|ufec. 
of such aeed tapes nipat be c«.i«. «« a. a very higb n-ed. ,ia. ae^ral hu». 
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dred xn/zniii. 



wo 0(V00fl07A relates .0 ^ seed t^e indoding successively airansed germmalmg 
and «Wch tatber initades at least one carrier sttip as wdl aa a. le.« one »«- 
fli.^ tayer of Wodegrsdabie. flc:dble. ncr^wcven or S^W« " 
^ c«ri,r aHp; e»* ge.fdna.ing nolt includes . nWure of granulated earner. « 
U le«.„,8,a.»a«ed.dditt^inadditi«rtoon.ornK«se.ds.saidrnat<rr.pluafte 

seeds being itep. ..gedrer fbrm a. least on. core portion in the gerrninaang un^^ 

4. cor.p««onn»d. of sJidrnixture includes locaUy adhered fibres of one « n»re 
4orm<^l«tic n^tarUOa ».iich fbrm a c.*e,-A open net«* «br .«e^ 
ules of .he =tou« U.e«*.ir. AS .»« seed .ape is n«-d ^ high speed ,t wou^^ 
30 ^van»geousifamor.reliM.«.e«lonof.be«nxier..ddi.iveaandti»poss.ble.d. 

juvajits in ea* genninalin^ unit could be obtained. 
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US-A-5372885 relates to ^ method of makiiig biconipoiient fibres. The docaiment 
diescribes bigh p^onoaac^biconiponCTt fibres made out of thetmople^c materials. 
By using these fibres as biader fibres the efficiency of ttas binding in the tnixtuxe 

would be certamly improve^ but not enouj^ 

i 

I 
I 

Disclosure of Inventioii, j 

The object of the inventionjis to provide a seed tape of the above type which ensures 



10 a* particnilarly reliable reteniion of the cairier» the additives aad tiie possible adjuvant 
in each gennhiatiiig unit j 

Ihe seed tape according tb the invention is characterised in that Hie core porticm 
made of the above mixture includes locally adhered bicorcponent fibres of one or 
15 ihore thermoplastic materi^s which form a coherent, open netwrork for keeping fbs 
granules of the mixture an^ possibly also one or more seeds together 

I 
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and in that one or more seejls are placed in an incision in the core portion, said inci^ 
sion preferably being of a 4ppQi of 25 to 50%^ especially 33 to 40% of the thickness 
of said core portion. As a result, flie earner, the additives, i.e. in particular pesticides 
and possible adjavant(5) is|are in a particular e£Gicient way retained in the network 
5 whereby the sifting tender icy has been xzunimized. The seed tape is suited for a 
nhanu&cturing ivocedure at very high speeds involving significant stress loads 
caused by strong acceleralijnis/decelerations of the seed tape. Also the 3eed(s) is/are 
e^edally well protected in6ide the core portion. 

i 

10 Moreover, the outer conq^^ent of each biconiponent fibre may according to the in- 
vention be made of polylactide (derived from lactic acid) (PL A) having a relatively 
low melting point, wherea^ the inner component of said fibre may be made of poly- 
lactide (derived from lacticj acicQ (FLA) having a relatively high melting point The 
resulting network is particularly reliable and biodegradable. 

15 
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According to ih& invention jhe incision may form an angle of 40 to 65*^^ such as 45 to 
55", tvith longitudinal of the seed tape, which turned out to be particularly 
advantageous. ! 



5 Fm fl iermor e , fixe incision 
with the result Qiat it is i 



ipay according to the invention he substantially Z-she^ed 
easy to insert the seed into the core porticm. 



.particularly 



Accordii^g to the invention, the carrier strip and/or the auxiliary layer maybe made 
df a th^moplastic materiial,!such as polypropylene or polylactide (dmved from lac- 
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«c .dd) (PLA). »id P^ly being . -.igh, oflS to 30 grf, espe. 

ciaUy 18 to 22 g/rf. inp«{ic-l«20 sta?. S»* »»»»ri=l1««dc»ttt1» P^fcu- 

larly advantageous. 

famlactic »id) (PLA) ™i/ «3m. 4 to 9. «pecWly 7 « 8% 1^ ^ 
10 grip about «ie SAP grannlel 

15 particularly sinqjle way. 
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According to the invention, jflxe seed(5) or the granules of fte inixture nay have been 
placed on tiie canier strip Itt in the core portion by said seed(5) or granules being 
magnetized through a coating and thereby being attracted to the carrier strip or the 
core portion by meazis of small lun^s or stripes of pmnanent-niagnet-powdcr, such 
5 as 5trontium«-bariam-fexiTte]powder or titanium dioxide and barium ferrite powder, 
arranged on said carrier stdip or on said core portion. la this manner a particularly 

reliable placing of the seed(p) or the granules in the seed tape is obtained. 

t 

Furtihemiore, the coating u^ed on the seed(s) or the granules may according to the 
10 invention include starch, si ^ch as paste, or polymers as well as magnetic powder in 
form of iron powdra fbr instance of a grain size of 17 to 23 fan, especial^ 20 pm^ 
plus possible insecticides^ f ingicides or other adjuvants. The resulting positioning of 
the seeds or the granules in pie seed tape is particularly accurate. 

i 

15 In addition, the catxier nxay| according to the invention have been microencapsulated 
before it is placed in the cbre portion with the result that these substances are par- 
ticularly well controlled. 



I 
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1m addition, when the camejr strip is made of paper and a second earner strip is zuade 
of PL A and an auxiliaiy lajrer is made of paper FLA, ftisa the seed tape may ac- 
cording to the inventioii bel characterised in that the auxiliary layer is secured to ttie 
TLA canier strip by mean^ of a pressure-sensitive or heat-sensitive glue, which has 
5 been applied onto the auxi^aiy layer preferably in advance. In this naanner ^ seed 
tape can be nianufiEtctured ui a particularly easy and fast naanner. 

Fuzther each core portion may according to die invention include a recess in which 
one or more seeds is/are ijlaced, said seed(s) being retained by means of glue or 
10 magnetic particles. In this jxnanner each seed is ensured an accurate placing in the 
tape which is a vital factor !in cozmection with a fully automated machinery bedding 
out 
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The invention is explained ;n greater aexau d«v 



! ing drawings, in -which 



totheinvenlioii, | 

1 

Fig. 2 i« »p«spoelive viewWa corepotHon, 
of tiie coaxial : 

« 
1 

i 
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Fig. 5 15 a perspective view of a bicomponent fibre, where the two coxz^KKOieats of 
the fibre are juxtaposed, | 

i 

£ig. 6 is a perspective vie^. of a core poitioii, where an inclined incision in said core 
5 portion appears particularlyj clearly. 

Fig. 7 illustrates a second ^bodimCT.t of the seed tape according to the invention^ 
where the length of each core portion is sroaller than tiie width of the carrier strip of 
the seed tape, and 
10 I 

Fig. 8 is a perspective viewiof a web to be cut into juxtaposed seed tapes* 

Best Mode for Carrying oui the Invention 

\ 

15 The seed tspe of Fig. 1 includes many successively arranged germinating units, only 
the first three gennxnating; units being designated a reference numeral;, viz. la, lb 
and Ic As illustrated, the ^eed t^e includes at least one carrier strip 3 as well as at 
least one auxiliary layer 5 |of biodegradable, flexible, nourwoven or film-like mate- 
rial and being placed on sdd carrier strip. The auxiliary layer S can be locally xnter- 

20 rupted over a short distance along file seed t^e, which, however^ has not been iUus- 
trated. The carrier strip 3 and the auxiliary layer 5 can optionally be locally joined by 
means of transverse glue z4nes, one end of such a glue zone being indicated at 4. 

c 

In addition to one or morelseeds 7, each germinating unit la, Ib^ Ic includes a mix- 

25 ture of granulated carrier, at least a granulated additive and an adjuvant, c£ the pre- 

« 

viously mentioned of said; substances. The mixture is kept together to form a core 

portion 8 in each geiminatihg unit. 

I 

Ordinarily the seed tape is in form of one long tape during the drendiing so as to al- 
30 low the seeds to germinate and/or be bedded out, but noOiing prevents the seed t^e 

; ^ i 

: from being cut into separate germinating units prior to the drenching and/or the bed- 
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ding out The core portion 8 includes the above mixture as well as locally glued bi- 
component fibres of one or more fliennoplastic materials 8 vvbich together form a 
coherent open netwods; c£ in parttcular at Sa. The netwrork surrounds the granules 6a 
of the mixture in such a nuLner ftat said granules are retained in a specific position 
relative to the seedCs) 7. In kdditian, the network assists in coaintainjng the optimum 
'water-air-balance about the seed, said balance usually corresponding to 75% of wa- 
tOT and 25% of air for most types of seeds with &e result that various gases can eas* 
ily reach the seed and fbat \ letrimental gas, such as ethylene, can leave the seed and 
the adjacent surroundings before the genninating seed suffers from a detrimental ef- 
fect ; 



15 



20 



25 



30 



As illustrated in Fig. 2, one or more seeds are inserted in an incision 10 in the core 

i 

portion 8, The incision 10 jjresents preferably a depth d of 25 to 50%, especially 33 
to 40% of the thickaess t of the core portion 8. 

|The thermoplastic matmal( s) of the biconipon^t fibres 8a is/are biodegradable. 

Fig. 4 illustrates how a bicomponent fibre 18 forming the network can be of the co- 
axial type where the outer ( omponent 18a of the fibre presents a lower melting point 
than the inner conoponeiit 18b, preferably in such a manner that the outer con^onent 
presents a melting point of approsdmately 110 to 130°C and &e inner cQnq)onent 
.presents a melting point of kpproximately 160 to 300*^0. 

It should be noted that usu^ly the seed(s) 7 is/are not ins^ed in the core portion 8 
from the beginning because usually they cannot tolerate the terqperatures to which 
said core portion must be heated in order to make the bicomponent fibres stick to- 
igefher. 

I 
». 

I 

ConcOTilng tile materials cjf the bicomponent fibres it should be noted that flie outer 
component 18a of each fil|re can for instance be made of polylactide (derived from 
•lactic acid) (PLA) having k relatively low melting point whereas the inner compo'- 

i ! ; 
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nent ISb of said fibre can be made of polylactide (derived fiom lactiic acid) (PLA) 
having a relatively high mditing point 



As shoiwn in Fig. 6, ^e : 
5 55", witfL the longitudinal i 



in($sion 10 can fcnm an angle v of 40 to 65**, such as 45 to 
axis A of fhe seed tape. 



As shown in Fig. 2, the incuion 10 can be substantially Z-shaped. 



The earner stxip 3 and/or 
1 0 rial, such as polypropylene 



the 



auxiliary layer 5 can be made of a Aiennoplastic mate- 
>r polylactide (derived from lactic acid) QPLA), preferab- 



I 
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ly of a weight of 15 to 30 g/m^ especially 18 to 22 g/n^, in particular 20 g/m^ The 
core portion 8 can be secured to the carrier strip 3 and/or the auxiliary layer 5 by us- 
ing the adhesivmess of the bicooqponent fibres 18 and/or by means of an adhesive. 

As &r as the consposition o^^ the core portion is concerned it should be noted that the 
biconponent fibres of polylactide (dmved from lactic acid) (PLA) can form 4 to 9^ 
especially 7 to 8% by weight of fhe above mixture^ and Hhe svperabsorbing polymer 



10 



(SAP) can form 1 to 7% jby wei^ especially 2.5% by weight of the mixture, 
whereas tihe remaining portjon can be vermiculite or woodcoi dusL 



•Concemixig the manufactuife of the core portion 8 forming part of the seed tape, it 
should be noted that said core portion is made of a mixture which includes bicompo- 
. nent fibres 18 and can liav4 been heated to maximum approximately 125°C, such as 
by way of ultrasound or air, with &e result that one con^onent of the biconqio- 
1 5 .nent fibre can be melted wijhout the other fibre component being melted. 

The biconqsonent fibres 18| of the core portion 8 and optionally also Ae carrier, tiie 
additive and the adjuvant ican be laid down on the carrier strip by means of air, 
wfaidi has not been illustrated 



20 



2S 



Each core portion 8 can bejprovided by heating a naixture of bioonqsonent fibres 18, 
carrier, additive and adjm^nt; \^ere said mixture has then been cooled to form a 
''rod^ not shown and fi om jwhich each core portion 8 can be cut off. As aresult; &e 
seed tape can be manu&cti^red at a particularly low price. 

I 

The seed(s) 7 as well as ttie granules 6a of ihe above mixture can be laid down on 
the carrier strip 3 or in &e ^ore portion 8 by said seed 7 or granules 6a being mag- 
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netized fhrough a coating u^d thereby being attracted to the carrier strip 3 or the core 
portion 8 by means of small| \\mtps or stripes of nsagnetic powder, in fonn of a stron* 
tium«bariuni-fenite powder, optionally titanium dionde and barium ferrite powder, 
arranged on said canier strip 3 or on said core portion 8. 

The coating used on fiie seed(s) or the granules can include stardi^ such as paste^ or 
polymers as well as a ma^etic powder in form of iron powder for instance of a 
grain size of 17 to 23 ittn^iespedally 20 pm, plus possible insecdcides^ fungicides 
*and oflier adjuvants. ^ 

5 
1 

The carrier has optionally been microencapsulated before it is inserted in the core 
portion 8. 1 



10 



As illustrated in Fig. 7, the flength a of the bicompon^t fibre including the core por- 
15 tion 8 can be smaller than tde width b of the carrier strip 23. The lengfii a of the core 

portion is preferably xnaxinium 80% of the width b of the carrier strip. 

j 

•The invention may be modified in many ways witiiout thereby deviating firom tiie 
scope of the invention. Thus notibmg prevents the seed tape from including two car- 
20 Tier strips 3 instead of one' carrier strip 3 of FLA and an auxiliary layer 5 of PLA. 
'One of these two cazrito' s^ps can for instance be made of PLA and two auxiliary 
layers 5 where one layisr isjmade for instance of PLA and the other layer is made of 
'fyr instance ps^er, and the bther earner strip can for instance be made of paper. 

25 , Correspondingly, the bico^iponent iibres 18 and/or the carrier strip 3 and/or the aux- 
.iliaiy layer can be made of k polymer based on starch, cellxilose or acrylate. 

Nothing prevents the carrier strip 3 from being made of a biodegradable, flexible, 
non-woven or film-like material. 

30 
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The above magnetic lunqn^ and stripes on the caxrier strip or the core portion can 
also be used as markers fi>^ marking the exact position of the owe portions in con- 
nection with the production jof the seed tape. 

I 

In the seed tape according to the invention* the carrier strip 3 can for instance be 
made of paper, a second caprrier strip not shown can be made of FLA and an aisdl- 
iary layer 5 can be made of paper or FLA. The auxiliary Isy^ 5 can be secured to the 
FLA earner strip by means^ of a pressure-sensitive or heat-sensitive ^ue which has 
been applied onto said auxi^azy layer S preferably in advance. 



10 



The individual germinating 



units la, lb, 1 c can be separated by means of at least one 



perforated line 4, preferabl^l two relatively closely arranged perforated lines. 



1 



in said recess 10 the seed(i^) 7 can be retained by means of glue or magnetic parti- 
15 cles. 

In the areas outside the corL portions 8, the seed tq>e can presCTt a thickness of 6 to 
•15 mm, pref^ably 7 to 9 min. 

20 A web to be cut into juxta]^sed seed t^es la, lb, Ic can include a carrier strip 30 of 
:FLA and an auxiliary strip 50 of paper before it is subjected to the cutting procedure, 
'a row of core portions 8 be|uig provided between said strips. The carrier strip 30 and 
the auxiliary strip SO with jtfae core portions 8 therebetween are such ^t the auxil-- 
iary strip 50 includes at lc|ast one longitudinal rim area 20 parallel to longitudmal 

25 edges of the carrier strip and projecting beyond at least one of said edges. At l^ast 
one miarker opening 52 cax^tbe shaped in the rim area opposite each row of core por- 
tions 8, said marker opening preferably being square and produced by way of punch- 
ins. : 
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